Background. Self-medication is commonly practised by patients, underpinned by health beliefs that affect their adherence to medication regimens, and impacting on treatment outcomes. Objectives. This review explores the scope of self-medication practices among people with hypertension, in terms of the scale of use, types of medication and influencing factors. Method. A comprehensive search of English language, peer-reviewed literature published between 2000 and 2014 was performed. Twenty-seven studies met the inclusion criteria; 22 of these focused on complementary and alternative medicines (CAMs). Results. Anti-hypertensive medications are listed among the 11% of products that patients reportedly obtain over-the-counter (OTC) for self-medication. On average, 25% of patients use CAMs, mostly herbs, to lower blood pressure. Recommendations by family, friends and neighbours are the most influential factors for self-medication with CAMs. Faith in treatment with CAMs, dissatisfaction with conventional medicine and the desire to reduce medication costs are also cited. Most (70%) patients with hypertension take OTC medicines to treat minor illnesses. The concurrent use of anti-hypertensive medications with analgesics and herbal medicines is commonly practised. The sociodemographic profile of patients engaging in self-medication differs markedly in the articles reviewed; self-medication practices cannot be attributed to a particular profile. Low disclosure of self-medication is consistently reported. Conclusion. This review highlights a high proportion of people with hypertension practise selfmedication. Further studies are needed to assess the impact of self-medication with OTC and anti-hypertensive medications on hypertension treatment. Health professionals involved in hypertension management should be mindful of any types of self-medication practices.
Introduction
Hypertension remains a leading public health challenge and is a contributor to the majority of cardiovascular diseases worldwide (1, 2) . At least 970 million people globally have hypertension, and this figure is estimated to rise to more than 1.5 billion by 2025 (3) . Although appropriate hypertension treatment is associated with a reduction in cardiovascular events (4) , only 25% of patients with hypertension have adequate blood pressure control (5).
Self-medication is a common form of self-care and is defined as the use of products [including over-the-counter (OTC) medicines, herbal medicines, dietary supplements and vitamins] to treat self-recognized health complaints or diseases (6) . It allows patients to take responsibility for managing their health, engendering a sense of self-empowerment (7) . However, self-medication practices can lead to drug interactions as a result of the concurrent use of unprescribed products with prescribed medication (8) or can cause side effects (9, 10) . Inappropriate self-medication can also lead to misdiagnosis, inappropriate dosing, prolonged duration of use and polypharmacy (11) .
Patients with chronic diseases such as hypertension are highly likely to self-medicate (12) . Studies of patients with cardiovascular diseases have reported the common use of OTC medicines (8) as well as complementary and alternative medicines (CAMs) (13) (14) (15) . Selfmedication among people with hypertension is of particular interest because, in spite of the fact that hypertension is an important factor for a leading global risk for mortality and morbidity (2) , patients often develop personal treatment strategies (16, 17) . A recent systematic review on self-medication with traditional herbal medicine (THM) among patients with hypertension in Sub-Saharan Africa confirmed that THM was the most common type of CAM used by these patients. However, the four studies at the core of the review did not include evidence of the use of other types of CAM or OTC medicines (18) .
Understanding the self-medication practices of people living with hypertension is important for ensuring successful hypertension management. However, it is important to recognize that selfmedication practices can present in various forms, not just as the self-initiated use of alternative therapies. In the broadest sense, selfmedication practices encompass: the use of OTC medicine; the use of prescribed medicines without prescription and the use of CAMs (e.g. herbal medicines, nutritional supplements, home remedies) (6, 19, 20) . The aim of this review, therefore, is to explore the various self-medication forms practised by patients with hypertension. This includes both self-medication intended to lower high blood pressure and self-medication to treat other ailments. In addition, this review also identify the factors that influence self-medication practices, and to describe the communication between patients and health practitioners regarding self-medication.
Methods
A comprehensive search of literature published between January 2000 and December 2014 was performed using the following online databases: Cumulative Index to Nursing and Allied Health Literature (CINAHL), Academic Search Complete (EBSCO), Medline (Ovid) and Scopus. The search key terms used were "over the counter", or "non-prescription", or "self-medication", or "herbal medicine", or "traditional medicine", or "complementary medicine" or "alternative medicine" and combined them all with "hypertension", or "blood pressure", or "chronic disease", or "cardiovascular".
The review comprised original research articles that reported self-medication practices with OTC medicines or CAMs among patients with hypertension. It was not restricted by country but was limited to English language peer-reviewed articles on human subjects. Articles in the form of meeting reports, editorials, commentaries or case reports were excluded as were articles in which the data on participants with hypertension could not be separated from other study populations. Additional articles were searched from the reference lists of retrieved articles and previous review articles.
Results
A total of 27 articles were identified in the full text assessment as meeting the inclusion criteria (Fig. 1) . Using the World Bank country classification (21) , it was established that 10 of the studies were undertaken in 6 developed countries (the United States, United Kingdom, Republic of Trinidad and Tobago, Taiwan, Singapore and Japan) and 17 studies were undertaken in 12 developing countries (Mexico, South Africa, Philippines, Turkey, Jordan, Nigeria, Uganda, India, Morocco, Palestine, Malaysia and Ghana). Seventeen studies were conducted in hospitals/clinics, while 10 were conducted in community settings. Survey design was the most common method used, with the data being collected predominantly via face-to-face interviews using structured or semi-structured questionnaires. Sample sizes ranged from 72 patients in Turkey (22) to 85 622 respondents in a population-based study in Taiwan (23).
Proportion of patients practising self-medication
Given the diversity of self-medication practices that patients with hypertension engage in, this review classifies these practices into three categories: (1) self-medication with anti-hypertensive agents, (2) self-medication with OTC medicines and (3) self-medication with CAMs.
Self-medication with anti-hypertensive agents
Two studies (24, 25) identified self-medication with anti-hypertensive agents, even though the agents concerned were officially categorized as prescription-only medicines. Balbuena et al. (24) reported that 131 of 245 older Mexican adults purchased medications without prescriptions. Of 246 non-prescription medications taken by patients, 27 (11%) were anti-hypertensive agents (24) . A smaller study (n = 78) in the Philippines showed that 4 of 33 (11%) patients took anti-hypertensive agents they obtained without a prescription (25) . Neither study described the name or type of anti-hypertensive agent purchased, nor the purchasing point. Self-medication with other prescription-only medicines among outpatients living with hypertension was also reported in a study in the Republic of Trinidad and Tobago, with most of these medicines, such as diazepam/ and lorazepam, being related to sleep disorders (26).
Self-medication with OTC medicines
Three studies reporting the use of OTC medicines among patients with hypertension were conducted in the United States and the Republic of Trinidad and Tobago. On average, the proportion of patients using OTC medicines was 70%. This average, however, should be regarded with caution because of differences in the recall period (the time period that patients were asked to consider in responding to the questionnaire). The longer the recall period, the higher the percentage of users: 32, 86 and 92% for 2 weeks, 1 month and 6 months, respectively (26) (27) (28) .
Analgesics were the most common OTC medicines used. Sixty two percent (102/165) of patients with hypertension in the Republic of Trinidad and Tobago used analgesics to treat minor illnesses: paracetamol (66%), rubifacient analgesics (37%) and nonsteroidal antiinflammatory drugs (NSAIDs) (26%) (26) . The study also identified the concurrent use of NSAIDs with anti-hypertensive agents (e.g. angiotensin-converting enzyme inhibitors, beta blockers, thiazides), potentially reducing the effects of the latter (26) . Eighty six percent (142/165) of older adult patients with hypertension participating in a study in the United States used at least two OTC medicines (28) . The study revealed that analgesics were used by 99 patients (60%; n = 165); 49 patients reported the use of OTC NSAIDs (aspirin, ibuprofen) and 39 patients reported the use of paracetamol (28) . Other OTC medicines reported in the reviewed studies included antitussives, antihistamines, decongestants, laxatives, antacids and sympathomimetics (26) (27) (28) .
Self-medication with CAMs
Of 22 articles reporting the use of CAMs, 13 provided data on self-medication with various types of CAMs, 8 reported the use of herbal medicines (29) (30) (31) (32) (33) (34) (35) (36) and the remaining articles reported the use of Traditional Chinese Medicines (TCM) specifically (37) .
Among studies reviewed, the recall period varied widely, ranging from current use (30, 31, 34, 38) , to use within the past 12 months (39-43), use since first diagnosis (44, 45) or use at any time (46) . Ten studies did not give a clear explanation of the recall period used (22, 29, 32, 33, (35) (36) (37) (47) (48) (49) .
This review is indicative of the wide variation in the definition and classification of CAMs among the various studies. Seven studies (39, 40, 42, 43, 45, 48, 49) used the classification system from the National Centre for Complementary Alternative Medicine (NCCAM) to define the CAMs under five modalities: alternative medical practice; mind and body intervention; biological-based therapies (including herbal medicines, vitamins, dietary supplements); manipulative and body-based methods and energy therapies (50) . Six studies (22, 38, 41, 44, 46, 47) developed their own criteria or did not clearly explain their classification system.
The proportion of patients with hypertension using CAMs is divided in this review into two categories: (i) those who use CAMs to treat hypertension and (ii) those who use CAMs for any health condition.
Self-medication with CAMs for treating hypertension
Across 22 studies, the average proportion of patients using CAMs to treat hypertension was 24.7%, ranging from as low as 5% in Singapore (41) to as high as 67% in Turkey (22) . These percentages were derived from only 14 studies, as the proportion of selfmedication with CAMs to treat hypertension in the eight remaining studies (31, 33, 38, 39, (42) (43) (44) 48 ) cannot be clearly extracted.
Comparing the use of CAMs based on the economic development of countries, 10 studies conducted in developing countries (22, 29, 30, 32, 35, 36, (45) (46) (47) 49 ) reported a higher average (30.7%) than four studies conducted in developed countries, which reported an average of 10% (34, 37, 40, 41) . Herbal medicines and dietary supplements were the most common types of CAMs used by patients (29) (30) (31) (32) 47) . Various types of herbal medicines used for treating hypertension were identified in the studies reviewed, including garlic, neem, roselle, ginger, vinegar, lemon, tea, bitter leaf, black seed, aloe vera, cod liver oil and fish oil (37, 46) . A study involving 380 Moroccan patients with chronic disease identified the use of 73 medicinal plants (phytotherapy) for lowering blood pressure, with garlic being the most common (33) . The use of garlic for hypertension was also commonly reported in another 12 studies (22, 29, 32-36, 39, 42, 47, 49) . The use of other types of CAMs was reported in the studies reviewed. Homeopathic treatments were the most popular CAMs for treating hypertension in the United States (40) . Ayurveda was chosen by 57% patients with hypertension in India (46) . Mindbody interventions (healing rituals, prayer, meditation, stress-management classes) were commonly used for hypertension among patients in the United States (40, 42) , the United Kingdom (39) and Japan (43) . In addition, traditional methods of attempting to treat hypertension were also reported in certain groups; these included hijama (cupping/blood-letting) in Jordan and Japan (32, 43) and applying cold packs on the forehead (22) in Turkey.
The concurrent use of CAMs with anti-hypertensive agents was reported in 10 studies (22, 30-32, 36, 38, 44, 46-48) . Of these studies, three reported diarrhoea, abdominal discomfort and diplopia as side effects of neem and skin reactions after the use of aloe vera (36, 46, 48) . The other adverse effect of the concurrent use of CAMs was exacerbation of hypertension, reported in 69 of 93 Indian patients who were dissatisfied with CAMs. These patients subsequently discontinued the use of CAMs for that reason (46).
Self-medication with CAMs for other health conditions
Eight studies reported that an average of 38.2% of patients with hypertension used CAMs for other health conditions (34, 36-40, 42, 48) . A national survey in the United States reported that herbal medicines and supplements were used by 59% of older people with hypertension to treat chronic conditions, but that only 6% of people used those CAMs specifically for hypertension (40) . Fish oil, glucosamine, garlic and chondroitin were the most common herbal medicines used by patients with hypertension in the United States (42) . The survey also reported that multivitamins were commonly used (80%), followed by calcium (27%) and vitamin C supplements (18%) (42) . A study in Palestine reported that certain herbs, such as garlic, roselle, olives, hawthorn and anise were taken to treat not only hypertension but also cancer and diabetes (48) . Eighty six percent of 4575 patients with hypertension in the study used one or more types of CAMs (48) . The use of CAMs for treating other comorbid diseases, including malaria, typhoid, skin disorder, diabetes, erectile disorders, abdominal disorders, cough and anxiety, was also reported in 120 ambulatory hypertensive patients in Nigeria (36) . Neem was found in the study to be the most common herb used (36) .
Factors influencing self-medication practices in hypertensive patients
Fifteen studies explored the association of demographic and psychosocial factors with self-medication practices. The profile of self-medication users was retrieved from 12 of these studies (the demographic factors in the remaining three studies could not be extracted for patients with hypertension alone (24, 41, 45) . Across 12 studies, the sociodemographic profiles of patients engaging in self-medication differed markedly in the articles reviewed. Being older in age was associated with a higher likehood of CAM use for hypertension in two studies (36, 48) , but this association was not demonstrated in three studies (30, 39, 49) . Moreover, one study reported that younger hypertensive patients (<65 years old) were more likely than older patients to take OTC medicines to treat minor illnesses (26) . With regard to gender differences, two studies found that being male was an independent predictor of CAM use (29, 49) and one reported that females were more likely to self-medicate (42) . However, four studies showed no association between gender and CAM use (30, 35, 36, 39) . Further, four studies reported no association between level of education and CAM use (30, 39, 47, 49) , but one study in Palestine showed that lower education was associated with a higher prevalence of herbal medicine use (48) . Collectively, the findings indicate that self-medication practices cannot be attributed to a particular sociodemographic profile.
Nine studies reported patients' reasons for self-medication with CAMs (29, 32-36, 45, 46, 48) . Fear of adverse drug reactions was identified in 59% patients in India who were concurrently taking CAMs with anti-hypertensive agents (46) . The desire to reduce the adverse effects of anti-hypertensive agents was also reported in studies from Turkey and Palestine (45, 48) . A belief that herbal medicines were effective was reportedly an independent predictor of the use of these medicines to treat hypertension in Uganda (30) . A study in Morocco revealed that 65% of patients perceived medicinal plants to be better than conventional medicine (33) . Moreover, studies in Nigeria (36) and Turkey (45) identified dissatisfaction with conventional treatments as the reason for using CAMs. Three studies in Uganda, Nigeria and India revealed patients' perceptions that traditional healers gave better personal attention and were easier to access (29, 30, 46) . Perceived uncaring attitudes of health practitioners and hospital phobia were also acknowledged by Nigerian patients with hypertension (36) .
The relative affordability of CAMs was an important consideration according to three studies conducted in an urban Nigerian community (29) , in south-eastern Morocco (33) and an urban African-American population in the United States. Patients believed that they could reduce medication costs by using CAMs. Their belief that conventional medicines were unaffordable was an independent predictor for using CAMs, as reported in a study in Ghana involving 400 patients with hypertension (49) . Notwithstanding, more than half the CAM users (56%) in India were dissatisfied with CAMs, and two thirds of this group complained that their expense was the reason for their dissatisfaction (46) .
Communication between patients and health practitioners regarding self-medication
A study among older urban Mexicans indicated that patients who practiced self-medication used previous prescriptions from their doctors as a basis for requesting further medications without another consultation. In the study, anti-hypertensive agents were reported to be taken as self-medication by 17 of 131 patients (24) .
Studies in the United States reported that recommendation by health practitioners (doctors, nurses and pharmacists) was the most influential driver of OTC medicine use (27, 28) . Nonetheless, one of these studies reported difficulties in obtaining OTC information from health practitioners including patients' perception that doctors or pharmacists were too busy to provide medicine information (28) . In these studies, other reported sources of medicine information comprised of labels, books, magazine articles, pharmacy printouts and advertisements (27, 28) .
With regard to the use of CAMs, nine studies reported that on average, more than half of CAM users (52%) received recommendations from family members, friends or neighbours (22, 31-33, 35, 41, 43, 46, 48) , in a range of 41% (22) to 84% (46) . Recommendations by alternative therapists or herbalists to use CAMs were reported by 11% of patients (48), while 6-40% patients reported recommendations by doctors or pharmacists (35, 43, 46, 48) . In addition, a study in Palestine and Turkey identified popular media (television, newspapers and advertisements) as key sources of information and recommendation for the use of CAMs among patients with hypertension (22, 48) .
Six studies reported the disclosure rate of CAM use (22, 32, 36, 46, 48, 49) . On average, 21% of patients (5-32%) disclosed their CAM use to their doctors. A study involving 196 Britons with hypertension reported that only 7% of patients were specifically asked by doctors about their CAM use (39) . Patients' perceptions influenced their decision not to disclose their self-medication with CAMs, including their perception that health practitioners lacked interest, a fear of angering health practitioners if their CAM practices were disclosed and the perception that disclosure was unnecessary (49) .
Discussion
Across the studies reviewed, the forms of self-medication practised by patients with hypertension were intended to: (1) treat their hypertension (e.g. purchasing captopril without a prescription, consuming garlic to lower blood pressure), or (2) manage other co-existing health conditions (e.g. analgesics for low back pain, herbs for diabetes).
Self-medication with anti-hypertensive medicines (i.e. anti-hypertensive medicines were purchased OTC) was reported by 11% of patients, despite these medicines being classified as prescriptiononly. Practising self-medication with prescription-only medicines (e.g. antibiotics) has been reported in previous studies, particularly in those developing countries with less regulation around the use of medicines (51, 52) . A study among Saudi Arabian pharmacists reported that anti-hypertensive medicine (i.e. captopril) was commonly dispensed OTC without questioning (53) . Even though the number of published articles reporting this practice is limited, the finding is important because of the possible inappropriate use of anti-hypertensive medicines. Given the low disclosure of self-medication practices, the actual proportion of patients purchasing antihypertensive medicine without prescription may be greater than is currently reported.
This review identified that the concurrent use of OTC medicines with anti-hypertensive agents was commonly practised. More than two-thirds of people with hypertension used OTC medicines (mostly analgesics) to treat their minor ailments; raises concerns about the potential for drug interactions (7, 9, 10) . Since pharmacies are the most common point of care for purchasing OTC medicines, pharmacists play a key role in providing information and education for patients on responsible self-medication (54) . Information to patients should also cover possible interactions with other medicines taken as well as advice about when patients need to consult their healthcare professionals (19) . Educating patients about selfmedication can also be performed through other community-based approaches (55) . For example, a study reported the effectiveness of a short training for mothers to improving knowledge about selfmedication with OTC medicines, and reducing the number of OTC medicines used (56) .
The wide range (5-67%) proportion of people with hypertension used OTC CAM in this review is similar to previous findings on the use of THMs for hypertension in Sub-Saharan Africa (18) , as well as reviews on CAM use among people with cardiovascular diseases (13, 57) . The variable definitions of CAMs and the differences in the research design of the studies reviewed means that considerable uncertainty exists about the true extent of self-medication with CAMs. Overall, the substantial proportion of self-medication with CAMs reported in this review indicates that patients with hypertension have a preference for holistic approaches to managing their health. However, reliable evidence of the efficacy, safety and health-economic benefits of CAM use is currently lacking (58) . For example, this review has reported that garlic is a commonly used herbal medicine for treating hypertension, although there is no strong evidence of its efficacy (51) . Since garlic has the potential to interact with anticoagulants and increase the risk of bleeding (59) , its use should be monitored by health practitioners. For this reason, key questions about CAM use need to be asked during clinical encounters (60) . A study in Trinidad, however, reported that physician perceived their lack of knowledge as a potential barrier to educate patients about potential drug-herb interactions (61) . Furthermore, the other study reported the perceived barriers for physician to initiate discussion with patients about their CAM use (60) . Indeed, health professionals' role to provide reliable information about responsible selfmedication need to be encouraged.
Limitations
This review potentially has certain limitations. First, the quality of the studies reviewed varies markedly in terms of study design and data presentation. Second, since this review includes only articles in English, the possibly different findings of papers in other languages have been excluded. Third, the number of studies on selfmedication with OTC and prescription-only medicines is relatively limited. Further investigation with a specific focus on self-medication with anti-hypertensive agents is needed to determine an appropriate policy approach.
Conclusion
A high proportion of people with hypertension practise self-medication with OTC medicines or CAMs. Self-medication with anti-hypertensive agents is still under-studied, suggesting the need for further studies. Health professionals who manage patients with hypertension should be mindful of possible self-medication by patients, with a view to optimising treatment outcomes and minimising medicinerelated problems. 
